INTRODUCTION {#sec1-1}
============

Obsessive compulsive disorder (OCD) is a debilitating condition with a prevalence of 2--3%.\[[@ref1][@ref2]\] Even with recent advancements in psychopharmacology, 40--60% of the patients with OCD do not show satisfactory response to the standard treatments. Even if the response occurs, it is often delayed by 4--8 weeks.\[[@ref3]\] Low rate of response to medication has led to several pharmacological and non-pharmacological treatment strategies to augment the standard treatment. These include using another anti-obsessional agent, cognitive--behavioral therapy, lithium carbonate, buspirone, low doses of atypical antipsychotics, psychosurgery repetitive transcranial magnetic stimulation (rTMS) and deep brain stimulation.\[[@ref4][@ref5]\]

rTMS is a non-invasive technique that delivers magnetic pulses to the underlying cortex by stimulating coil applied directly to the scalp. The potential of rTMS to influence subcortical neurons has been well established by imaging studies.\[[@ref6]\] The pulse produces an intense magnetic field that causes depolarization of neurons underlying the magnetic coil. The depolarization of neurons cascades a series of neurophysiological changes.

There have been some studies on the use of rTMS in resistant OCD with varying outcomes depending on the site of cortical stimulation.\[[@ref7]--[@ref16]\] However, because of variability in the stimulation site, limited number of studies and different parameters used for rTMS stimulations, it is difficult to draw definitive conclusions about its clinical efficacy and site of stimulations. Hence, we need more clinical and research data to draw some conclusion about the site of stimulation for rTMS treatment in persons suffering from OCD.

Neurobiological and neurophysiological models of OCD have linked obsessive and compulsive symptoms to deficits of response control and inhibition.\[[@ref17][@ref18]\] Although the neural basis of inhibitory control deficits in OCD remains largely unknown, functional magnetic resonance imaging (fMRI) and magnetic resonance spectroscopy (MRS) studies on OCD patients have reported hyperactivation of the medial frontal cortex (MFC) and supplementary motor area (SMA).\[[@ref19]\] Available data show positive effects after stimulation of the right and left prefrontal cortex and of the SMA, with response rates ranging from 25 to 60% in treatment-refractory OCD patients.\[[@ref7][@ref10]--[@ref12][@ref16]\]

This paper reports on the efficacy of rTMS as an add-on treatment in treatment-refractory patients with OCD.

MATERIALS AND METHODS {#sec1-2}
=====================

The Department of Psychiatry, All India Institute of Medical Sciences, New Delhi, is equipped with rTMS service for clinical and research purpose, where patients for various psychiatric disorders are given rTMS, 5 days a week. These clinic-based data reflect the results of rTMS given to a group of patients with treatment-resistant OCD, who received treatment in the rTMS room during the period October 2009 to April 2010. Diagnoses of OCD were made as per International Classification of Disease-10 criteria. Drug resistance was defined as nonresponse to two anti-obsessional drugs for 6--8 weeks with adequate dose. Informed consent is taken as a routine procedure before the treatment is administered. Thumb movement visualization method was used to determine the resting motor threshold by stimulating the left primary motor cortex. Determination of motor threshold required 5--10 minutes at the first treatment session and lesser time on subsequent days because the location had been measured and marked. The subjects were administered low-frequency (1 Hz) rTMS over SMA corresponding with Fz (SMA) of International 10--20 EEG System. rTMS was administered using a Magstim Rapid\[[@ref2]\] Brain Stimulator (Magstim Company Ltd, Whiteland, London) with a focal 70-mm figure 8-shaped coil. All rTMS stimulations were administered in the specially designed rTMS room with electronically adjusted chair. Patients were laid supine with the head elevated on a head rest. rTMS sessions were given for five consecutive days in a week for two consecutive weeks. rTMS protocol for each patient consisted of 15 treatment sessions of 1 Hz repetitive stimulus over the SMA with 100% of active motor threshold. The stimulus was given for 10 seconds followed by 15 seconds pause. One hundred trains of stimulus were given per session. One thousand pulses were given in each session. Subjects continued on their medications which were not changed during the period they were receiving rTMS. All patients were evaluated by yale brown obsessive compulsive scale (Y-BOCS) at baseline and at the end of 15^th^ session by the psychiatrist. In accordance with the safety criteria for rTMS, subjects with a history of seizure or bearing pacemakers, metal implants, implanted medical pumps, metal clips inside the skull and pregnant women are not given rTMS.

RESULTS {#sec1-3}
=======

These clinical data report on 12 patients (5 males and 7 females) with resistant OCD who received rTMS treatment during the period October 2009 to April 2010. Mean age of the subjects was 33.17±12.74 (range 18--55) years. A significant decline was observed in the mean Y-BOCS scores from 26.17 to 17.17 after rTMS treatment for 2 weeks \[[Table 1](#T1){ref-type="table"}\]. Comparison of obsessional subtotal and compulsion subtotal scores before and after the rTMS intervention also reflected statistically significant difference in the mean value \[[Figure 1](#F1){ref-type="fig"}\]. During the rTMS intervention, one subject developed manic symptoms after 3^rd^ rTMS session and was excluded from the sample. The patient who developed manic symptoms had history suggestive of bipolar illness and was maintaining well on lithium as mood stabilizer. No troublesome side effects were reported with rTMS intervention during and after the treatment. Two patients reported moderate pain and feeling of discomfort at the stimulation site.

###### 

Important clinical characteristics of sample
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DISCUSSION {#sec1-4}
==========

There is no standardized area of stimulation identified for rTMS intervention in patients suffering from OCD.

There have been few studies of rTMS intervention in OCD.\[[@ref7]--[@ref12][@ref13]--[@ref15]\] The results were promising but inconclusive for several reasons. There was a lack of uniformity in the studies related to the site of stimulation, stimulation parameters and treatment duration. Till date, no uniform target area has been identified for rTMS stimulation in OCD, as in depression, where left prefrontal cortex is considered a standard site for rTMS as approved by the food and drug administration. Some workers have reported improvement in symptomatology, when orbitofrontal cortex (OFC) and SMA were the targets.\[[@ref15][@ref16]\] Stimulation in both right as well as left prefrontal cortex has also not shown positive results.\[[@ref9]--[@ref11][@ref13][@ref14]\] In the present study, we stimulated the SMA because of imaging evidence reflecting hyperactivation of the MFC and SMA in patients suffering from OCD.\[[@ref19]\]

In a recent study, Mantovani *et al*. in 2010 have reported a response rate of 67% in OCD by rTMS stimulation in the SMA. Improvement seen in our OCD patients with rTMS stimulation in the SMA is comparable with this study.

These clinical data might be contributory for determining the area of stimulation in persons suffering from OCD. The sample of our data is well characterized and drug resistant with stable therapy, and no drug treatment was changed during the study period. We observed clinically significant improvement in OCD symptoms in our patients, with benefits lasting up to 4 weeks after the end of rTMS treatment in 11 patients and approximately 5 months in one patient.

However, there are several limitations of this report. Being a clinic-based study drawing sample from the clinic population, the study was open in nature with no control group. Sample size was also small. We could not also be very confident about the exact site of stimulation because no neuronavigation methods were used.

Controlled studies are required with larger sample size using neuronavigation techniques to confirm the efficacy of rTMS in patients with OCD.

CONCLUSION {#sec1-5}
==========

This clinical data reflect that low-frequency rTMS over SMA appears to be useful for persons suffering from treatment-resistant OCD. All subjects tolerated rTMS intervention without any marked side effects. Approximately 50% persons with resistant OCD had shown statistically significant decrease of the Y-BOCS scores after the rTMS intervention. The report supports further investigation into the potential therapeutic applications of rTMS in resistant OCD.
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